Abstract: Older patients in the emergency department (ED) are a vulnerable population who are at a higher risk of functional decline and hospital reattendance subsequent to an ED visit, and have a high mortality rate in the months following an ED attendance. The delivery of acute care in a busy environment to this population presents its own unique challenge. The purpose of this review is to detail the common geriatric syndromes encountered in the ED as well as the appropriate strategies and instruments, which can be utilized to support the clinical decision matrix and improve outcomes.
Introduction
Patients aged 65 years and over account for approximately 20% of emergency department (ED) presentations. 1 It is projected that this figure will rise substantially in the coming decades, in line with the demographic trajectory. 2 In the US, it is predicted that 25% of Medicare beneficiaries will be aged 85 years and over by 2030. 3 In 2011, the British Geriatric Society reported that patients over 65 years constituted over 60% of hospital admissions, 65% of bed days, and 70% of emergency readmissions. 4 Furthermore, they reported that people with long-term conditions were the major users of care services, making up 55% of general practitioner visits and 70% of emergency and outpatient appointments. 4 The busy environment of the ED is arguably an unsuitable place for care of older patients, 3 particularly those with delirium or dementia. Older patients are at a higher risk of functional decline and developing medical complications subsequent to an ED visit. 5 One study reported a mortality rate of 23% within 6 months in older patients following an ED attendance. 6 Older patients are more likely to present with a greater level of acuity, 7 arrive by ambulance, 8 have longer ED stays, 8 higher rates of admission to hospital 9 and Intensive Care. 10 We have previously shown that ED reattendances in older patients are high, with 13% reattending within 1 month, and almost half reattending within 12 months. 11 Older patients in the ED are more likely to have complex presentations with multiple comorbidities. The delivery of acute care in a busy environment to this vulnerable population will be an increasingly larger challenge in the future. Therefore, it is important to develop and introduce strategies to improve outcomes in older patients in the ED. This clinical update review details the common geriatric syndromes encountered in the ED as well as the appropriate strategies and instruments, which can be utilized to support the clinical decision matrix and improve outcomes.
Delirium is defined as an acute change in cognition that cannot be better accounted for by pre-existing dementia. It is characterized by the acute onset of inattention, disorganized thinking, altered level of consciousness and perceptual disturbances. It is traditionally classified into three subtypes: hypoactive delirium (characterized by decreased psychomotor activity), hyperactive delirium (increased psychomotor activity with restlessness and agitation) and mixed delirium (characterized by fluctuating levels of psychomotor activity). 12 The vast majority of the patients in the ED who exhibit delirium have a hypoactive or mixed subtype. 13 It is estimated that approximately 10% of all older patients in the ED meet the criteria for delirium. [13] [14] [15] The prognostic importance of delirium is well established. A number of studies have shown that it is associated with longer hospital admissions, 16, 17 and an increased mortality. 18, 19 Several studies have established the negative consequences of delirium in the ED setting wherein delirium has been linked to higher mortality rates at 3-, 15 and 6-month follow-up. 20 The Society for Academic Emergency Medicine Geriatrics Task Force has recently recommended that screening for delirium in the ED ought to be one of the key quality indicators in the delivery of acute geriatric care. 21 The evolution of delirium represents a complex interplay between precipitating factors and an underlying vulnerability to developing delirium. Dementia is a clearly established vulnerability factor, [22] [23] [24] [25] as is age, 26 alcohol abuse, 25 visual impairment, 22 and high levels of coexisting comorbidities. 25 Precipitating factors are important to recognize and include infection, 23, 26, 27 dehydration, 22 electrolyte imbalances, 17 drug withdrawal, 28 and organ failure.
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Medications are also common precipitants for delirium with anticholinergic drugs, 29, 30 benzodiazepines, 31 and narcotic agents 23 being the commonest offenders. The risk factors for delirium are summarized in Table 1 .
Unfortunately despite the fact that delirium and its negative consequences have been well established, physicians and nurses in ED frequently overlook it, with 76%-84% of cases missed in some studies. 14, 20 The consequences of failing to recognize delirium can have prognostic implications, with higher 3 month mortality rates in those in whom the diagnosis was missed compared to those in whom delirium was identified (30.8% vs 11.8%). 32 We have previously evaluated the knowledge and attitudes of doctors (Medical, Surgical, and ED physicians) toward assessing cognition in older patients. 33 Whilst the majority of ED doctors felt screening for cognition was important (78%), almost one-third felt they lacked the relevant expertise to perform cognitive screening. 33 Other factors cited as limiting the potential to accurately assess cognition were lack of an established and environmentally suitable screening instrument, lack of privacy, too much noise and time constraints. 33 The most widely used assessment tool for the identification of delirium is the Confusion Assessment Method (CAM) which consists of four features: 1) acute onset of mental status changes and a fluctuating course, 2) inattention, 3) disorganized thinking, and 4) altered level of consciousness. 34 A patient should have features of 1 and 2, and either feature 3 or 4 to meet the criteria for delirium. CAM has high sensitivity (94%-100%) and specificity (90%-95%) in hospitalized patients. 34 CAM has also been validated for use in the ED with a similarly high sensitivity, specificity, and good interobserver reliability. 35 The major limitation of 
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Acute care of older patients in the emergency department CAM is that it takes approximately 10 minutes to perform and this restricts its general clinical use in a busy ED environment. The CAM for the intensive care unit (CAM-ICU) is a modified version of CAM, which takes less than 2 minutes to perform. It has been validated in both the ICU and ED setting with excellent sensitivity, specificity, and interrater reliability in ICU patients. 36, 37 It uses similar features as the CAM, but reorders features 3 and 4 and alters feature 1 as follows: 1) acute onset of mental status changes or a fluctuating course, 2) inattention, 3) altered level of consciousness, and 4) disorganized thinking.
Once delirium has been identified it is necessary to establish the etiology. A detailed history (and collateral/informant history where available) and physical examination is crucial. One should focus in particular on signs and symptoms of infection, which is one of the common precipitants of delirium, but also carefully review the patient's medications, as well as taking care to identify a history of alcohol and benzodiazepine misuse. Other commonly missed precipitants for delirium in older ED patients are urinary retention, constipation, and pain in an individual who is unable to articulate it clearly. Basic biochemical markers can identify the etiology in many cases, especially electrolyte disturbances, uremia, and liver failure. An arterial blood gas can be useful if hypercapnia is suspected in patients with a history of chronic obstructive pulmonary disease. A urinalysis in all delirious patients is mandatory as urinary tract infections are one of the commonest causes of delirium. A chest X-ray should be performed in the majority of delirious patients to identify pneumonia. A lumbar puncture might be performed in selected patients in whom personality changes or delirium could be explained by meningitis or by encephalitis. Performing computed tomography of the brain should also be performed in selected patients, particularly those with a low level of consciousness, a history of falls, or focal neurological deficits. 38 The nonpharmacological management of delirium utilizes a variety of strategies including reorientation of patients with the use of visible cues such as clocks and calendars in the patient's room, restricting the use of physical restraints such as urinary catheters, and avoiding interruptions to the normal sleep-wake cycle. The role of such nonpharmacological methods has been shown to be effective in the management of postoperative patients. 39 Antipsychotic medications are favored to benzodiazepines in agitated patients with delirium. Haloperidol has been shown to be effective in improving symptom severity in delirium compared to placebo. 40 However, atypical antipsychotics have also been shown to be effective, 41 with a lower incidence of extrapyramidal side effects. 42 While there is a role for the use of benzodiazepines in the setting of alcohol withdrawal, they have a significant side effect profile, including falls, worsening of delirium, and oversedation, 43 and are therefore best avoided. Delirium is not a static clinical entity, and the associated symptoms often fluctuate throughout the day and indeed often throughout the hour. Patients at risk of delirium, but who do not have delirium on initial assessment should have regular (at least every 2 hours) screening for the development of delirium while having care in the ED. Instruments such as the Delirium Risk Assessment Tool have been developed to identify patients at risk of developing delirium, but in reality, all older patients in the ED are at substantive risk and should be screened.
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Dementia
The prevalence of dementia increases with age. It is estimated that ,1% of the people ,65 years have dementia with this figure rising from 3% to 11% .65 years, and it is present in approximately one-third of people .85 years. [45] [46] [47] [48] In the ED setting, it is estimated that up to 26% of older patients have some form of cognitive impairment. 49 Furthermore, the majority of patients (60%) who screen positive for cognitive impairment in the ED setting have no prior history of dementia. 49 Hence, screening for cognitive impairment in the ED provides an opportunity to diagnose dementia when the diagnosis has not been suspected in the community or outpatient setting. In 2009, the worldwide health costs for dementia were US$422 billion, which represented a 34% rise compared with figures from 2005. 50 Recognizing dementia in the ED setting is important as patients with cognitive impairment are more likely to represent to the ED, following discharge 51 and are less likely to understand or follow discharge instructions. 52, 53 Nevertheless, the pick-up rate for detecting cognitive impairment by ED doctors is poor, at just 70% in one study. 49 The lack of consensus on what constitutes an appropriate screening tool for cognitive impairment in the ED setting is probably one of the primary reasons for the low rate of detection of dementia in this environment.
A variety of screening tools for detecting cognitive impairment exist but not all of them are suitable for the ED environment due to time constraints. The Mini Mental State Examination (MMSE) is a 30-point assessment tool 54 that has become a common instrument for screening and monitoring the progression of dementia. 55 It takes approximately 8 minutes to perform, 56 
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McCabe and Kennelly cut-off for detecting significant cognitive impairment. 57 One of the other important limitations of the MMSE is that educational attainment, language and cultural barriers impact upon scores. 58, 59 Furthermore, the MMSE is less sensitive for detecting non-Alzheimer's dementia, including vascular, frontotemporal, and subcortical dementias, as it does not rigorously assess for frontal, executive, or visuospatial dysfunction. 60, 61 The Six-Item Screener (SIS) consists of three orientation questions (day, month, and year) and a three-item recall task. 62 A score of 4 or less indicates a positive screen for cognitive impairment. 63 In one study, 42% of the older adults .65 years in the ED screened positive for cognitive impairment using SIS. 64 In one study the SIS was 63% sensitive and 81% specific for detecting cognitive impairment in the ED setting in patients who had already screened positive for significant cognitive deficits using the MMSE. 52 The Clock Drawing Test is a screening instrument for detecting visuospatial, constructional praxis, and executive dysfunction. It has a high sensitivity (85%) and specificity (85%) for detecting cognitive impairment. 65 It also has a high interrater and test-retest reliability 65 and is quick and easy to perform in the ED setting. It is also relatively independent from other factors such as educational attainment, language, or cultural factors. 66 The limitations of the Clock Drawing Test are that there are at least 15 different scoring systems for the screening tool, 67, 68 it is poor at distinguishing between various dementia subtypes, 69, 70 and that it is less useful in picking up mild cognitive impairment. 71 Ideally, an instrument that briefly screens for both dementia and delirium concurrently would be useful. The 4AT is a screening instrument designed for rapid initial assessment of delirium and cognitive impairment, and is currently undergoing a multisite ED validation study. 72 The 4-item Abbreviated Mental Test assesses the patient for level of alertness, inattention, and for an acute fluctuating change in cognition.
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Falls and syncope
Between 30% and 40% of community-dwelling people over the age of 65 years fall each year, [73] [74] [75] [76] [77] [78] increasing to about 50% for those 80 years and older. 79, 80 A history of previous falls in the past year is a predictor of future falls. Between 5% and 10% of falls among community-dwelling older people result in major injuries 78, 81 and the risk of major injuries is even higher in nursing home residents (10%-30%). 82, 83 Falls accounted for 62% of nonfatal injuries leading to US ED presentations in older adults, 84 whilst 5% of falls in older persons will lead to hospitalization. 85 Moreover falls are an independent risk factor for nursing home placement. 86 Approximately, 2% of older patients presenting to the ED with a fall will ultimately die from the complications of the fall. 87 The assessment of an older patient in the ED who has presented with a fall involves a targeted history and examination in order to identify the etiology and any injurious complications. Most falls in older patients are multifactorial and usually have some or all of the following three risk factors: 1) Cognitive impairment, 2) Orthostatic hypotension, and 3) an underlying gait or balance disorder. Every older patient presenting to the ED with falls should be assessed for these three parameters. Physicians should inquire into the context of the fall in relation to the location and activity of the patient at the time of the event, and establish if any prodromal symptoms were present such as presyncope or loss of consciousness, which may indicate a cardiac or orthostatic hypotensive etiology. The historian should identify the presence of certain chronic diseases (eg, Parkinson's disease or an established neurological deficit from a prior stroke) or pain from chronic musculoskeletal conditions that might increase the risk of falls. A history of alcohol excess is a risk factor for falls. 88 Furthermore, a careful review of the patient's medications is essential. In particular, attention should be paid to newly prescribed medications or recent dose increments. The commonest offending agents associated with an increased risk of falls include benzodiazepines, antidepressants, hypnotics, neuroleptics, and antihypertensive agents (vasodilators and diuretics in particular). 89 A targeted physical examination should involve examining for any evidence of head injury or orthopedic injuries. Checking the patient's lying and standing blood pressure may quickly rule in orthostatic hypotension as the cause of the fall. One should take note of any evidence of visual or hearing impairment, examine the lower limbs for evidence of neuropathy or weakness, and inspect the patient's feet and footwear. Finally a physical assessment should include a brief gait and balance assessment. Common factors that might prompt medical referral for further assessment include the following: recurrent falls, inability to get up after a fall, or inability to mobilize in the ED.
The Timed Up and Go test is probably the best known and most feasible means of assessing for gait disorders that might put the patient at risk of future falls. It assesses both dynamic and static balance, and involves recording the time taken for a person to rise from a chair, walk 3 meters, turn around, walk back to the chair, and sit down. Poor Timed Up and Go performance is associated with poor muscle Open Access Emergency Medicine 2015:7 submit your manuscript | www.dovepress.com
Dovepress
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Acute care of older patients in the emergency department strength, slow gait speed, fear of falling, physical inactivity, and impairments in basic and instrumental activities of daily living. 90, 91 As of now there are few reliable or widely accepted risk stratification instruments available for application in the ED setting to identify patients at an increased risk of falls in the short-term. 92 However, it is probably reasonable that at the very least patients with cognitive impairment and falls in the ED should receive 1:1 supervision to minimize the risk of falls while in the department.
In recent years, efforts have been made in certain centers to establish dedicated syncope units, in an effort to provide rapid access for patients to expert evaluation of falls, in both the inpatient and outpatient setting. In the UK for instance, one center published the performance data in its own syncope and falls facility in comparison with 13 peer hospitals. 93 The unit recorded up to 2,400 consultant episodes per year with a projected saving of 6,616 bed days, which equated to 18 occupied beds in the hospital per year. 93 Furthermore, the average length of stay in the hospital for patients admitted with falls averaged just 2.4 days vs 8.6 days at peer sites, which in turn led to a significant cost saving for the center. 93 The growth of such dedicated falls units provide an important care pathway for ED physicians to utilize to facilitate rapid assessment of older patients presenting with falls and avoid unnecessary hospital admissions where appropriate; however, many of the risk factors for falls can be identified and targeted interventions initiated when the patient is in the ED.
Frailty
Frailty is a biologic syndrome of decreased reserve and resistance to stressors, resulting from cumulative declines across multiple physiologic systems, and causing vulnerability to adverse outcomes. 94 It ought to be distinguished from disability. Frailty is highly prevalent with advancing age and is a strong predictor of adverse outcomes including falls, mortality, institutionalization, and hospitalization. [94] [95] [96] [97] It is characterized by the presence of the following: unintentional weight loss, impaired grip strength, self-reported exhaustion, slow gait speed, and low physical activity. 98 In one study patients who met the criteria for frailty had a sixfold increased risk of death over 3 years, 98 and it is a strong predictor of serious adverse outcomes during the first 30 days following discharge from ED. 99 It is in this context that frailty is being increasingly recognized as an important geriatric syndrome which is independently predictive of adverse outcomes. In this regard it is important that frailty is recognized by treating physicians.
In recent years efforts have been made to utilize various frailty prediction models to identify patients at risk, and thereby referring such patients to geriatricians in an effort to improve outcomes. To date the use of frailty rating scales within the ED setting have had poor predictive value in determining adverse outcomes. 100, 101 Frailty, while a very important clinical paradigm, largely remains a diagnosis or descriptor most suited to community dwelling older persons, as its application and utility within the acute setting still remain unclear.
Polypharmacy
A potentially inappropriate medication (PIM) is defined as a medication where the potential risk from its use outweighs the benefits. 102 PIMs are associated with an increased risk of falls in older patients 103 and unnecessary health care expenditure. 104 Two of the most widely used methods in current practice to identify PIMs are the Beers criteria 105 and the Screening Tool of Older Persons' Prescriptions (STOPP) criteria. 106 These tools are particularly useful when applied to the older patient in the ED and provide an opportunity to intervene and discontinue any inappropriately prescribed medications. Common PIMs identified by the Beers and STOPP criteria include antipsychotics, benzodiazepines, antiplatelets, antiepileptics, and tricyclic antidepressants. The rate of PIMs is particularly high in nursing home residents (59.8% in one study), 107 when compared with the primary care setting (18.3%). 108 Therefore, a particular focus on polypharmacy needs to be taken in nursing home residents presenting to the ED. We have previously reported that when either the Beers (2012) or STOPP criteria are applied, there is an association between prescribing of PIMs and ED attendance in over 30% of older nursing home residents.
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Recognizing older patients in need of comprehensive geriatric assessment
Older patients discharged from the ED and the acute medical units (AMU) frequently experience adverse health outcomes. In one study, 58% of older patients discharged from the AMU subsequently re-presented and 29% died during a follow-up period of 1 year. 110 It is proposed that older patients presenting to the AMU or ED may benefit from comprehensive geriatric assessment which is well recognized to be associated with improved outcomes for patients (reduced mortality, reduced need for long-term care, reduced inpatient length of stay) compared with standard medical therapy when delivered Open Access Emergency Medicine 2015:7 submit your manuscript | www.dovepress.com
Dovepress
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McCabe and Kennelly in specialist geriatric wards. 111 This geriatric specialist intervention, commonly referred to as Interface Geriatrics, targets older frail patients in the acute setting, with the aim of reducing adverse outcomes and readmissions. Common interventions made by specialist geriatric services include drug reviews, referral to community services, falls management, capacity assessments, end of life care, and medical care. Table 2 outlines the key components of comprehensive geriatric assessment. In one recently published study in the UK, 433 patients over the age of 70 discharged within 72 hours of admission to the AMU, who were categorized as being at risk using the Identification of Seniors at Risk (ISAR) tool, were randomized to receive standard medical followup or specialist geriatric review prior to discharge. Ninety days after randomization, there was no difference between the two groups in either the primary outcome (days spent at home) or secondary outcomes (mortality, institutionalization, dependency, mental wellbeing, quality of life, and health and social care resource uses). 112 These negative results may be explained by the limited nature of the ISAR screening tool, especially with regards its specificity (ie, ISAR), and the fact that the geriatric liaison service and intervention was nonspecific and ill defined. The ISAR screening tool is a sixitem, self-administered questionnaire which was developed to identify seniors in an ED setting at high risk of subsequent functional decline (including institutionalization or death). 113 A key element of comprehensive geriatric assessment is that the environment in which it is delivered is gerontologically attuned. There is very limited evidence that liaison geriatrician consultation services in the absence of the other essential components of comprehensive geriatric assessment (gerontological nursing, physiotherapy, occupational therapy, speech, and language therapy, and clinical nutrition) has any impact on patient outcomes. 114 In 2014, Conroy et al 115 published a study evaluating the role of comprehensive geriatric assessment in the ED. The Emergency Frailty Unit (EFU) was a designated 8-12 bedded ward area within the main ED with medical input provided by a consultant geriatrician and full multidisciplinary team support. A care pathway within the ED was established whereby frail older patients were identified who were likely to be discharged home within 24 hours. The study evaluated the intervention of care within the EFU compared with usual care (Emergency Decision Unit run by emergency physicians). The EFU was shown to be effective at reducing admission rates (relative risk [RR] 0.88, 95% confidence interval [CI] 0.81-0.95) and reducing hospital readmissions in people aged .85 years who were discharged from the ED. 115 Another model of liaison geriatric assessment has been described in the ED setting in patients not yet admitted to hospital. The Geriatric ED innovations (GEDI) project aimed to train ED nurses in geriatric assessment and care coordination skills. All older patients in the ED aged over 65 years with an ISAR score .2 were referred to the on-site GEDI liaison nurse. Referred patients were screened for delirium using CAM, had a falls risk assessment, brief cognitive evaluation, screened for caregiver strain and had a functional status assessment. The results of the intervention were recently published. Patients who were assessed by the liaison service had a lower admission rate to hospital than patients who did not (44% vs 60%), with no increased risk of ED revisits. Limitations of the intervention were that it did not shorten length of hospital stay, and patients referred to the GEDI service had a longer ED stay (1.1 hours); although some of these effects may be offset by the positive effects. The challenge of implementing such strategies was evident in that only 20% of patients eligible for assessment were reviewed due to the absence of the service out-of-hours. 116 The increasing recognition of the potential benefits of comprehensive geriatric assessment in older patients is underlined by recently published data evaluating the role of Acute Geriatric Units. These dedicated geriatric units are specifically designed to prevent functional decline and related complications in older patients admitted to hospital who are acutely unwell. In a meta-analysis of 13 randomized control trials published in 2012, acute geriatric unit care was associated with fewer falls, less delirium, less functional decline at The ideal model for the delivery of timely, comprehensive, gerontologically attuned care to older patients in the acute setting is not yet defined. What appears clear from the evidence to date is that an age-friendly acute care environment, in which all healthcare staff are appropriately trained to deliver care to older people, is likely to improve outcomes in this patient group, whereas a liaison geriatric consultation service in isolation is likely to be inadequate.
The limitations of the ED environment
An integral part of comprehensive geriatric assessment and its success in inpatient care has been its delivery within specifically designated wards, by well-trained health care staff. A major challenge is in how we create age-friendly environments in the ED. Most EDs have their infrastructure developed to manage critical care and trauma patients which render them largely inappropriate for delivering acute care to older patients, many of whom may have coexisting dementia or delirium. This is supported by older patients' own expressed perceptions that ED staff are frequently inattentive to their questions or needs. 118 The nature of the busy, noisy ED environment is not conducive for the management of an acutely unwell older patient with delirium or dementia, in which artificial lighting impairs the normal sleep-wake cycle. It is not uncommon for patients to remain in hospital trolleys unsuitably designed for the prevention of pressure ulcers in immobile patients, while waiting diagnostic investigations or placement in acute medical beds.
It has been suggested that the introduction of age-friendly measures in EDs may improve the care of older patients through a cultural change in the department that embraces the difficulties and challenges particular to the delivery of acute care in older patients in the emergency setting. 3 This can be achieved through the introduction of care pathways and training health care staff in the management of common geriatric syndromes. The geographical design of the ED is also important. It has been suggested that future EDs or renovations to present EDs need to be mindful of the special needs of older patients who are acutely unwell. This requires the design or modification of EDs such that there is access to natural lighting, the presence of support rails and floor lighting on the aisles to facilitate people who are less mobile and hence reduce falls risk, provide visual aids and hearing devices where necessary, and provide pressurerelieving mattresses for patients who require them. 
Conclusion
Older patients in the modern ED make up an increasing number of presentations. They are a patient population who provide unique challenges to ED physicians given the frequent complexity of their background medical conditions, the high prevalence of delirium and/or dementia and polypharmacy. The American Geriatric Society and the American College of American Physicians have recently published guidelines in relation to geriatric care in the ED setting. 119 The purpose of these guidelines is to outline and standardize best practice to improve the care of older patients. These guidelines create a template for staffing, equipment, education, policies and procedures, follow-up care, and performance improvement measures. Specifically, the guidelines examine the means by which institutions can effectively allocate health care resources, optimize admission and readmission rates; while minimizing iatrogenic complications. The paper has described the ED as a crossroads between inpatient and community care of older patients, which provides an opportunity to direct appropriate follow-up, thereby preventing re-presentations to ED and unnecessary hospital admissions.
In this review we have identified the common pitfalls in the management of older patients in the ED, with particular focus on the instruments and tools that can be employed to improve outcomes. It is vital that a modern-day ED recognizes the importance of fostering an age-friendly environment so that the acute care of older patients is optimal. To this end, each ED must introduce its own care pathways and strategies for managing the common geriatric syndromes outlined in this paper.
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